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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new specific 
optically active diphosphine that has a binaphthyl skeleton, 
and has substrate selectivity, reaction conversion, catalytic 
activity which are useful as a catalyst for an asymmetric 
synthetic reaction, etc. 

SOLUTION: This new specific optically active diphosphine of 
formula I (R is a 1-4C lower alkyl; Ar is a phenyl which may 
has a 1-4C lower alkyl group and/or a 1-4C lower alkoxy 
group as a substituent) is obtained by synthesizing binaphtyl 
dibromide of formula III (Me is methyl) by using 3-benzyloxy- 
7- hydroxynaphthalene as a starting material, and making the 
binaphthyl dibromide react with disphenylphosphonyl lithium 
in a solvent. 
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[1**3113 -*5*<1> 

uti 3 




(^«+>, R{±^S^i^^L4co®mr;^;p«. Ar 

l±H&*i: LT**^l=5rV>L4cO<SSiT^/U«aV r 

[ it**4 3 if^Bfls 3 Jiiete^^^smo^RE 

T. <X«^ (A) 
[€2 3 

X , (A) 



a-isT;x.Xy->Vi:, 5$ ( B ) 
[ft 3 3 



* (C) . 

Ht4] 



R 2 CN 



(C) 



[000 13 



X7^tiL. SfeKffiliKa. £«03t^Sttv*^ 
[00023 

ji^t'JK 0 fiiv M)m%Th zfztb. mmx-h ziztm 

[ 0 0 0 3 ] ,1 coi ? JSr^FftWERiEtefflV » £>*i&ft^ 

T««.^fc^«0WKt»O*>O«>---3lC 2 . 2 '-h' 
X (y'7x -;k*X7 < S ) -1.1'- \Z~f-7+>V {&. 
T. r B I NAP j ) *L 

T. £«0B I NAP^ie^t-r^PdiS^i^^* 

-mmis&jmftvhhit^y < yww? ( h e 
c k ) ^t^«ciwijy«K«tt, x.+y&mm. 

&mi-Wy t >NR$> (J. Am. Chem. Soc., 1991^, 113 

1417K) . XtfSWte (J- Org. Chem., 1989 
54^, 4738K) fci^T^SftTV^,, 
[0 0 04 3 LfrL&tft*. 7^;KMichae 

X'$>~ote. TRAPtl^7iD-fe-;H* 5 r 

ffi-^SEft^jWWB'o (J- Am. Chem. Soc, 1992 ^ 
114 8295JO-(c J: *U v>f ^;Mt&oSJfc 

t^vc finite?: w-r-s, £ t **ja,v^snfc. l 

[ 0 o 0 5 3 * fc» h'^7^-;i^-tSc07 . 7 ' -mziSy 

ju-iv**y 4 ymz^hMiL^izmm&ti (Te 

trahedron: Asymmetry, 1994^. 53£. 32K) (C<t^T 
[0006] 

[^HH* J »^tJ;di:-rs^li] ±^«J;d(c. 
B£SJiecoji)fi«Efc LT. t£*<7>B I NAPfg#»i:{iM5r 

[00073 

&mzn^xmimt:&t2>ffliL*izmLx . mm®. 



(3) 



nm^l 0-130 2 86 



[0008] *5MH<0BWtt. H&sS ( 1 ) 




(1) 



-UBS***? * ^tcji»^JRit-^Hg^#ffl§^<l tic 



[0009 ] 

[^£7)||i(|c0^®] *|gH^y^X7 4 V ( 1 ) \,Z& 

4-T— 3.5-^f^U^^ 
#ap«f *>ft&. *%HBc7)^X7 >f y ( i ) lz 

^ft¥mwt-£®cr>^-rtii>-&tsi><7)xhz>. 

<F>it*X7 < yffift^ < 1 ) 14, #J;Uf&<ORJ5£3eKJ: 
j£{4. (1)4", R*\Xf-;K Ar*i7i- )V<r>\><7)% 

Mizm>o^Lx$>$>. 

[00 10] 
[^6] 



(4) 



10-130286 





[0011] Z^mti. *-f . J.Reederi^ 
(J. Org. Chen... 1994 ^ 59%, 3151W) eOUfclzM 

(2) KuCI ,*J:tft-BuNH,tfflV\ *9J 

—iv^X'ij v70 yf&sbZitx 7, 7 '-h'X (^y : J 
fVtti') -2,2'-ybKpJfy-l,l'-h'f7f 

*X7x-h (4) fcL£f&. isya — y (Cinchonin 

Uf-^AT^S-^A (LiAIH,) J-^ffl^-ttT 



UPPhj 
THF 



(R) -7,7'-h'X 
b Fn^rv-- 1,1'- 

[ooi2]»;(:, ± 
-fi-y+iv (5) $• 

tUcg, Pd/C, 
/t-"g£I&ffiSU (R 
2'-^hJf^-l, 



(^.y^'/M-*^) -2,2'-^ 
\zi-yi-)V ( 5 ) fc-f 6. Srfc 

y3—i?y (Cinchonidine) (R 
(5) CO (S) fltam^Jh.*. 
.IBTlf^n^ ( R ) — 7 , 7 ' — t" 
-2,2'-5>fcKo*5'-l, 1' 
3->^f;K'v^f;l4 ( 6 ) 

^mry^-^^m^x^yj 

) -7. 7'-yt KoJfv-2, 
l'-fi-y^/V (7) 5rff. M 



(5) 
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?S-/U£KmZltX (R) -7, 7'-b'X (.* 
^;Uif-^) - 2 . 2 ' -5>* h*is- 1 . 1 ' - fcf*7* 
/K9) tfS. 

[0013] MC, Jit^X-XT^ ( 9 ) £ . Li 
A 1 H^muXWTtVXTlVn-fr ( l 0 ) fc L. C 
Br t -Ph 3 P^^y7PS H (1 1 ) fcLfcft, 

(R) - 7, 7' -t'X (y'7s-M^7-r^ 
f-/U) -2.2'-^h#^-l, l'-b*^7^ 
( 1') 

[0014] iKTj^ti:. R*0< ?-/K Ar^i 

( l ) «Hb-&te*»«Jt«>t:H«*sWffl-C**fc 

[0015] ^<nX r> fcl/Cf* &fc.4*«DJ*>ffr&» 
( 1 ) 14. BMa^J: LT*B^«k*(c«**»i«-r 

fctvT, cod(il,5-y?n^??yiy5:, nb 
ddy^fyxyj, PhJi^x-zP*, Ac t ±T 

(D^A^MfcLT, (R) — 7.7'— t'X (y'7i 
^*X7-f^f/K -2,2'-^ t-^fv— 1,1" 

[0016] U^^m : MflrtWCOi^AfgttS-f!! 

^ 1 8*. m&&$m. 1991*, 3 3 9- 

u^7 9 l . oi-^A ( I ) fh77H 

[00 17] 

Rh (CO) (acac) (L) 

[Rh (cod) ( L) ] C 1 Of 

[Rh (cod) (L) ] PF 6 

[Rh (cod) (L)]BF, 

[Rh (nbd) (L)]C10, 

[Rh (nbd) (L) ] PF 6 

[Rh (nbd) (L) ] BF 4 
Rh ( c o d ) ( L) C 1 
Rh ( nb d ) ( L) C 1 
Rh ( c o d ) ( L) B r 
Rh ( nbd) (L) Br 

[0018] y^v-'^AHfls : JU s JVJ*1&ttt*. 
jSXIfttt) (Y. Uozumi and T. Hayashi , J. Am.Chem. 
Soc, 1991, 113, 9887.) IZiZMcOimizm^X . 



[00 19] 

PdC 1 2 ( L) 
(Tt-TVlV) Pd (L) 
[Pd (L) ] CIO, 
[Pd (L) ] PF 6 
[Pd (L) ] BF 4 

[0020] ;l^--7AI8«! : j^-^^mmmm.'t 

Stll (K. Mashima, K. Kusano. T. Ohta.R. 

Noyori.H. Takaya, J. Chem. Soc. Chen. Commun. , 120 

8(i989)) izwmnjm-izmw mttf [ru ( P -^ 

*y) Ij] 2 fcLfcfcj&fl^f-i^fcx^y— /Krcan 

mf&zttfx'%&» 

[002 1] 

[RuC 1 CO-fe'V) (L)]C1 

[RuBr (^y-feV) (L) ] Br 

[Ru I {Ky*£>) (L) ] I 

[RuC 1 (p-=/Xy) (L) ]C1 

[RuBr (p-is^V) (L) ] Br 

[Ru I ( p-i<>X>) (L) ] I 

[RuC 1 (Xis^-l->) (L) ]Ci 

[RuBr (Xis-j-Uy) (L) ] Br 

[Ru I (Xi/^-Vy) (L) ] I 

[RuC 1 (^MM^/Ky-fcf>') (L) ] C 1 

[RuBr (^*VX+)W<.>Ji» ( L) ] Br 

[Rui (^yx+fiso-vy) ( L) ] I 

[0022] -ft) A|gfls : -f >J S^Aftffcfci* ~MB, 
(K. Mashima, T. Akutagawa, X. Zhang, T. Taketom 
i, H. Kumobayashi. S. Akutagawa, J. Organomet. Che 
■., 1992, 428, 213.) \Ztm.<?r}mz^X , Wit* 
Lk[Ir(cod) (CH 3 CN) 2 ] BF 4 tSr. T^h 

W*.UfjaT*> i> O^^ff ^ d t 6 . 
[00 23] 

[Ir(cod) (DJCIO, 
[ Ir (cod) (L)]PF, 
[ Ir (cod) (L)]BF, 
[ Ir (nbd) ( L) ] C 1 0 4 
[ Ir (nbd) (L) ] PF 6 
[ Ir (nbd) (L) ] B F 4 
Ir(cod) (L)C1 
Ir (nbd) (L) C 1 
Ir (cod) (L) Br 
Ir ( nbd) ( L) Br 

[0024] ±!EO J: a C LX , #3^)^*;*. 7 4 y 



(6) 
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liZ^t a - yr/IXfil' ( A ) £ t'-/|/^ ^ y fc&jfa [0025] 

(A) (B) (C) 



^&l&^L4«{^T>l^/l^£*U R 3 (i^fg 
ifc l & L 4 ^{KSr/Mf >k££7tteasi££* L T n 

x i>&^? x -^ajr^-r^-r ) 

[0026] -r=3rt)*>, iieRJStcfc^TJi, 
■fV(l)tf><R)-#c<S) -^t^wv-i-rn* 5 — 

[0027] _tiERJE«ai%iS^r^^ a-i/7yx^ 
f;KA) c7)«Ricoft«cMi LT(S. 
/l^. roe/US, 'f'/TDt/H, n-rf-ZPS. t 

iO*WcCTtLT«, xf/H, TofcVi^, 

?timft>ti& . tfc. h'-t\s<r h yfa&m ( b ) <r> 
ivm. -ivyuvivm. n-y^m. t-y^/um, 

7i-/«, 2-. 3-fc L<ii4-T-^Pa. 2 

3-tL<{J4-?OD7iX/PS, 2-, 3-t 
U<ti4-7;U^n7x-;PS. 2-. 3-*>L<(i4 
-M;7;^n^f-;U7x-;^S. 2-, 3-tL<(i 

[0028] fcfeizmmzn&mmt Cxa. * 

WUX>\ pg?Xf-/K THF, ttfLXf-Wi'. 1,2 

[0029] ilBRlGtcfcv^T. fflv^n-5fil^O» 
<±s £SCK*fLT0.0 l&l^Ll 0mo 1 %^TS> 
0. $FiL<l20.0 5&^L5mo 1 %gj£T'£>.&, 

jgcjOEfi,. ai^. i o-i oo-asjgojajg. fftL 

<Ji. 2 0~5 0*Cg*^AKT\ 10&UL10 0Bf 
[00 30] 

[93101] iarcww!aj:ww!*w, 



MmZti2>^<r>X'li%\ l \ 

[0031 ] Srfc. #SatWtfctt4*tt»«^KfflV^ 

!H NMR : JEOL JMN-EX-270 (270 
MHz ) 

3i P NMR: JEOL JMN-EX-270 (109 
MHz) 

fie % S : B*#3£ D I P - 3 6 0 
^X?n7h^7^-: g,}*SHtf5r QC-15A 

m&ftm\-. B,wsmm qp-iooo 

[ 0 0 3 2 ] # # W 1 

7,7'-h'X (O-^^v-) -2, 2'->-*t Kd^ 
1 , 1 ' -b'^7^-/PcD-^fi£ : 2 iVttis- 
7-\z\*V*c*/1-7?]/> 23.68 (0.094mo 

1 ) HXUCuC 1 2 2 5.6g(0.19mol) W 

6 0 0m 1 SrjDXTt. ;ilC, t-BuNH 

2 5 6. 3 2g ( 0. 7 7mo 1 ) k^^y-;P2 0 0 
mltJl. 5B«S|jWtT»TU *<0&2 0*tffiHHf 
Lft, *mTJWaiLfcKi6ift^*fc:6N-HC 1 2 0 
0m 1 SrnTFLfc. )V*3J^i£\/— 9— T@ 

^-S^nA^^fcJHvvciilSftLfcfci*. 7,7' 
-t'X (^vS^kt^i^) -2. 2'-^*t Ho=3f^- 
l,l'-h't7f;^'2 0g (JR* 8 5%) fthtl 
tz. 

[00331'H NMR(CDC1 3 ) <?:4.69i> 
.83 (d, J = 11.8, 4H), 4.99 (s, 

2H) ,6.48 (d, J = 2.4, 2H), 7.10 

(dd, J =9. OtiilA'2.4. 2H) , 7.15-7. 
25 ( m,12H), 7.80(d,J=9.0,2H), 
7.89 ( d, J = 9. 0, 2H) 

[0034]#f i 2 
7, 7 '-b'X (Ky : J/U**i/) - 2, 2'-v-'b 
is- 1 , 1 ' - lf"J-7*-/l'tf>#fWMW : 



(7) 
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(i) 7,7'-h'X {^yisfr***/) -2.2'-xt 
l"-b*^-7f-/U 3 3.7s (67.7m 

mo i ) tmt^^-uy loom \e>wmz^ 

H-fLU y 16ml (17 1. 7 mm o 1 ) s «VVC h 
UJC^rSy 2 5ml (1 7 9.2mmo 1 ) &Mz. 

t. mtomcrztf. ««2oic-ci««i»u 
200ml 4nca<*. warn** ( 1 0 

Om 1 x2 ) T3!fc»U iS^2r®*-T&. SffiCTHF 

/h 2 o 3oomizto£r2m i mmffi.-t2>. 

^ft*»»xf-;p ( 1 0 Om 1 x3 ) t'tttBt. tfftft 

mmz&£i~z tmsvmi, t-vx 

(Oi^M-^v— 1 , 1 -2, 2'- : J 

A)V 3 6. 7 g (JR* 9 7%) tf&t>tltz. 

[00 3 53 (ii) ^^^*^7,7 , -b'X (^ 
Vfottis-l, V -^y^)V) -2,2'-V-i)V 
21 .Is (4 8. 4mmo 1 ) hi^yzt—y (Cinchoni 
ne) 14.3s (48. 6 mm o 1 ) SrX? 30 

o m i (cjpi. , sbslt** t , tc*jw4 . w 

HiUfcttft£>WMt 1 6.5 gc0iji£,&£», 3 
ZWmt3. 7 gW*Sll£f#fc. ££;b-eT. x 

9 S-IV /* ( 4 / 1 ) THISilW* t 12.1s 
(JR* 5 9%) «^>-3zyi^^nfc. 
[00 363 (iii) nt>titi=/ya-yM 12s 
( 1 4mmo 1 ) S?on*;^ 200ml IZMM 
U 6N-HC1 (7 5m 1x3) TttttlL^. £HJf 

l . h t mt&m < - ) - 7 . 

7' -b'* C^SM***^- 1 , l'-t*^7^) - 
2,2'-yMM7.9g (JR4K 100 %) X^htt 

[00371 (iv) ®M*m (-) -7,7'-t'X 
(si.yiSfrttis-l, i'-\z^y^-)V) -2,2'-^* 

6.0s (10.7mmo 1 ) £THF 150ml 
fclf:&»U L i A 1 H 4 2g ( 5 0mmo 1 ) SrflQ;*.. 
2 B#[gfcS»& Ltztk^mX'^ L . 7K£r& * £8TF*- & . 

*-r?.i: (R) - (-) -7. 7 '-t'X «yi?)V** 
is) -2,2-ytHnJfy-l, l'-t"+7^-;U 5. 
0 5s <JR* 9 5%) #»6*ufc. 
[00 38] Sfi 0<J 1 

(R) - (-) -7. 7 '-b'X «yi?Aet*is) - 
2 , 2 ' -is* 1 , 1 ' -M+V+IWy&BL : ^b 

HOdf^-1 , 1 '-\L-Ty^)V 7 .37 S (14.6m 
mol)fcJ;^Il*iJ'?A(K ! C03) 7.3 7 g 

(5 3.3mmo 1 ) t^T-thi" 8 0m 1 fcilJX, 
'va'Mfc.X^ 2.8ml (4 5.0mmo 1 ) ZAiz 
XWA?60*ffijmLti. ZML. h 

->tztc\*>^ (R)-(-)-7,7'-h'XKy^ 
5fdfv-) -2.2'-i?*Y-*y-\, l'-b'^^f-yP 
5.89g (IR* 7 6%) a*f*6*Ufc. 



[00393 mp. : 1 26.5-1 27'C 
[a] D 23 : - 1 3 2° (c 1.28, CHC1 3 ) 
•H NMR (270 MHz, CDC 1 3 ) 5:3.66 
(s, 6H) , 4.70 (s, 4H) , 6.43 (d, 
J = 2.3Hz, 2H) , 7.06 (dd, J=8.9, 
2.6Hz. 2H). 7.10-7.14 (m, 4H), 
7.17-7.21 (m, 4H), 7.77 (d, J=9. 
2Hz, 2H), 7.88 (d, J = 8.9Hz, 2 
H) . 

[00403 mmm 2 

(R) - (-) -7, 7' -v-'b KD^fv— 2,2'-i^< 

h^is-i.i'-v-i-y+iwy&ttt •■ (R)-(-) 

-7, 7'-b'X (KyiJfls**:/) -2, 2'-'Jy 
X'-^y^V 5.89g(11.2mmo 
1 ) , 5%Pd/C 11.9g (5.59mmol)fe 
iXf*ftBTy*:—*7J* 7.11s ( 1 1 3mmo 1 ) dz 
X9S-)V 14 0mlSrJD^., 6 3B#SijlySL/t. K 
mi&i&nZmi&tVttgll, *y-i NSrfflwcriSL 
fc. &mtwmL. x-- rfUZtiai.. *T*»L)fc. 
&&£@*-f&£: (R) - (-) -7.7'-3>hKn* 
y-2,2'-y7Ki/-l,l'-t't7f/P 3.33 
g (1R* 8 6 %) 

[004 1 3 m P . : 2 0 7-2 0 9*C 

[a] D « : -119* (c 1.07, EtOH) 
'H NMR (270MHz, CDC 1 3 ) 5:3.75 

(s, 6H), 4.81 (s, 2H), 6.36 (d, J 
= 2.3Hz,2H), 6.93 (dd, J = 8.9, 2. 
3 Hz, 2H), 7.27 (d,J = 8.9Hz, 2 
H) . 7.76 (d. J = 8.9Hz, 2H), 7.87 

(d. J = 8.9Hz. 2H) . 

[00423 H *fe 3 

(R) - (-) -7. 7'-b'X ( yyyiv*vi*?yx 
)Vfc—lV**~s) -2.2' -~J* 1 , l'-b'^ 

y+)V<F>&®, : (R) — ( — ) -7,7'-ytKuJf 
is- 2,2' -if* J/—1, 1 '-b'-f7f-/P 4.4 8 
g ( 1 2. 9mmo 1 ) is £ y t 'J S^V 3.2ml (3 
9.6mmo 1 ) S-Jg-f^-^y 8 0mll:I*>U * 
iST&Si t . *S* N 'j 7;^a^< ^ yxM ym 5 . 3 
ml (3 1.5mmo 1 ) 5r<i)i. s aar4«HBI»f 
Ltz. 

[00433 Bvm&mzwmv. mm^t^Mx.. 

1 N-HC 1 , $aftNaHC0 3 , tSjfftftffi*Tgt^ L 
fc. «ttH*«*-rSi: (R) — ( — ) — 7,7'— b'X 
( h y y)V*n* ? yx)V*~)\,** is) -2.2'- ¥ 

A h^->- 1 , 1 '-b'^7^-;U7.8s (1R* 100 
%) 

[00443 m P . : 1 39-141*C 
[a] 0 » : -6 1* (c 1.17, CHC 1 3 ) 
'H NMR (270MHz, CDC 1 3 ) 5:3.79 
(s, 6H), 4.81 (s, 2H), 6.97 (d, J 



(8) 
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= 2.6Hz,2H), 7.22 (dd, J = 8.9, 2. 
6Hz, 2H) , 7.53(d,J = 9.2 Hz, 2 
H) , 7.96 (d, J = 9.2Hz, 2H), 8.06 
( d, J = 8. 9Hz, 2H) . 

[ o o 4 5 ] m ft Wl 4 

(R) - (-) 2.2'-> 7 >f^r>'-l, 
l'-b^^^l^>-7,7'-> :; *;U7K^>'^-bcO^ 
A : (R) - (-) -7. 7 '-IT* (bU7;^P^ 
* yx afy)-2,2 , -y7Hy-l,l' 
-b^7f7^ 3.0g (4.92mmol) N Pd (O 
Ac) 2 166mg(0.74mmol), l,3~y 
— WX7>f y7°ny\°y 3 1 Omg (0.7 5mm 

o i ) s i?4 yrue^xf/pr^y 3.4m 1 ( 1 

9. 5mmo 1 ) # itf^y-/^ 1 0m 1 (24 7m 
mo 1 ) J 100ml CO^-h^U-y^zXtl, Ztl 
tZi?X*Jl>A)l*fc*?isY (DMSO) 1 5ml feet t/ 
h;l^x> 15ml SrJn*. -BHfclR3lf»H» ( 4 a t 
m) T\ RJ6iB*8(rcre.6 SBflSIHffFLfc. 
[0046] «Ba^*tSa*TJftfflL. *^ani.» 
IXf/KttSlfc. 1 N-HC 1 s ItfUNa 

ik*J-U» vmMLfztZZ (R) - (-) -y*?- 

;P 2.2'-3<X 1 . 1 '-b*^7^i^-7. 

7'-5^*^sK*S/9— h 1.3 3 g 6 3%) 

[0047] mp. : 222-2 23 *C 
[«] D 22 : -11.7* (c 1.05, CHC1 3 ) 
1 HNMR(270MHz, CDCI3) ^ : 3.76 
(s, 6H) , 3.7 7 (s, 6H), 7.57 (d, J 
= 9.2Hz, 2H), 7.87-7.92 (m, 6 
H) . 8.04 (d, J = 9.2Hz, 2H). 

[ 0 0 4 8 3 m n m 5 

(R) - (-) -7,7'-b\X (tKotW*) - 
2, 2' -it* l'-b^7f-/Ptf>^K : 

(R) - (-) -5^**^ 2,2'-^b^r^-l, 
l'-b^7^1x>-7,7'-^yP7K^>'7-h 2. 

3 9 g ( 5. 5 5mmo 1 ) , L i A 1 H 4 1.27g 
(3 3.4mmo 1 ) tJi^THF 80ml$rii^T3 
3*mm$ Ltz. #»T»»U * 1.3ml. 3 N- 
NaOH 1 . 3m U 7k 3.9ml £f£*Kj8"r L>t. 

(R) - (-) -7,7'-bX (hh'P*^ 
-2,2 , -i?X h^r^-1, V-V+y+fr 2. 

04 g (JR* 9 8%) umbtit:. 
[00493 m P . : 207-2 1 0 *C 
[a] D 22 : +46.2* (c 0.53, T-bhV) 

l H NMR (270MHz, CDC 1 3 ) d : 3.76 
(s. 6H) , 4.54 (s, 4H) , 7.01 (s, 
2H) ,7.35 (d. J-8.6Hz, 2H). 7.45 



(d,J = 9.2Hz,2H) ,7.87 (d, J = 8.6H 
z, 2H) , 7.97 (d, J = 9.2Hz, 2H). 
[00503SI*fe^J 6 

(R) -7,7'-b*X (^^f;l/) -2,2'-^ 
K5/-l,r-tt7f;W)** : (R)-(-) 
-7, 7'-bX (bKn^y^f;H -2, 2'->^h 
1, l'-b^h?^ 2.2 Og (5.8 8mmo 
1 ) . HJMfcft* 4,95g(14.9mmol) N T 
HF 4 0mlijJ;VS^f^ 1 Om 1 co^tch U 
7x-WX7^ 4. 64 g (17. 7mmo 1 ) £ 

it**\s» TnMLtibZZ (R) - 7, 7'-bX 
(7D^f/H -2,2 ' -S-V h^f/- 1,1' -b'^ 

2.26g (JK* 7 7%) imbflfZ. 
[005 1 ] »H NMR (270 MHz, CDC1 3 ) 
d : 3.76 ( s, 6H) ,4.40 (s, 4H) , 
7.07 (d, J = 2.0Hz, 2H) , 7.37 (d 
d, J = 8. 6, 2.0 Hz, 2H) , 7.46 (d, J 
= 8.9 Hz, 2H) , 7.87 (d, J = 8.6 Hz, 
2H) ,7.97 (d, J = 8.9Hz, 2H). 
[ 0 0 5 2 3 Hll M 7 

(R) -7,7'-bX (y7x-WX7>f^f;l/) 
-2 i 2 p -^h*S/-l.l , -tr^7^;l^>** : 
h'J7x-^7>fy 2.60g (9. 93 mm o 
1), Li 364mg(5 2 . 4^7^1Sf ) OTH 
F 8.0ml»W?&Sffl-C13l*ISHi»bfc. £<0+fc 
2-^DD-2 -jX+fr7UJ*> 1.0 8ml (9.9 
3mmo 1 ) Mo*. ^T3B*BB»*L:fc. <IC0RJ£ 
*»* (R) -7, 7'-b\X (7'n^f;K -2,2' 
-y^h^ry-1, l'-h^f^ 2.6 Og (9.9 
3mmo 1 ) fcitXTHF 2 0ml fffcl^U 
tt. SSET-C5 lHtHIHHf Lfc. 

[00533 zum&mzm&iTttttii,, mm®* 

i: (R) -7,7'-b\X (y'7x-^X7^^f 
)V) -2,2'-^h^fi>-l,l'-b^^^ 2.1 
1 g <IR* 6 8%) 

[0054 3 mp. : 146-148 °C 
[a] D 26 : -2 0 6.2° (c 1.02. CHC 
Is) 

!H NMR (270MHz, CDC 1 3 ) 8 :3.31 
(d, J=2.3Hz,4H), 3.62 (s,6H), 
6.76 (s,2H) , 7.01-7.33 (m, 24 
H) , 7.72 (d, J = 8.3Hz,2H), 7.87 
(d, J = 8.9Hz, 2H) 

31 P NMR ( 1 09MHz, CDC 1 3 ) 8 : -1 
0.63 (s) 

ymttffim (C 48 H 40 O 2 P 2 £LT) : 



(9) 



iftSW 10-130286 



ftgffi; C, 81.11. H, 5.67 
# flr ffl : C, 8 1 .23, H, 5.83 

( 1 ) fcDi^A«W4«gf)«0** : 
Rh(acac) (CO) 2 1 3 m g ( 0 . 0 5 mm o 
1 ) ti£X/ ( R ) -7. 7'-b*X (-/7i-;^7< 

y*^) -2,2'-~Jj<h*i/-i, I'-t'l-y+ju 

36mg ( 0.0 5mmo 1 ) JCDC 1 3 0.4ml 

^Rh(acac) (CO) (L) Wfcf-^Sr&MTC 

[0056l 31 P NMR (109MHz, CDC1 3 ) 
5 : 25.78 (dd, Jp_ P =333.1, J,, h -p = 

14 0.4Hz) &J;l/4 0.6 8 (dd,J P - P = 33 

3. 1, J Rh . P = 14 2.7Hz) 

[ o o 5 7 1 m ft W 9 

xf^ 2-y7y-7PA7l-h 127mg(l. 
Ommo 1 ) . *1-)W—)V*r\-> 0.12ml ( 1 . 



5mmo 1 ) &XVmtm8Xl§tlRh (acac) 
(CO) (L) 9.4mg (O.Olmmo 1 ) %\->V 

5m i orT'i 3sm\mLtz. mjm^m 

£®8BU:fc^x^;U 5-**V-2-i >TS-2 
-^f^-^tyx-b 17 0mg (IR^ 8 6%) 
Wftktltz. Mft?o?b/77^- (Daicel Chira 
lcel OJ) lZTftffiZ'<f->fzbZ?>. 7 3%eeT'S>£ 

[0058] #1 fig #1 10~12 

x.i-)V 2-^ry-raAvx-bS:>f yrae/p 2 

-xTy-rD/Vx- hiUtft-:?'^ 
y-rwcyx— Mcfti, SIS£0>J9fc*tT-f Y7°o 
f/l/ 5 -Jf^f-V- 2-i/7y-2-^f/l/-^t>' 
x-hi^tft-:/^ 5-^V-2-v-7*y-2 

[0059] 
[f<l] 
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Me 
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%e e 




1 0 


9 0 


6 8 
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1 1 


9 3 


7 2 
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1 2 


9 5 


6 6 
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(51) Int. CI . 6 W9«E# FI 

C0 7F 15/00 C0 7F 15/00 B 

E 

C 

// C 0 7 B 53/00 C 0 7 B 53/00 B 

61/00 30 0 61/00 3 00 

C07M 7:00 



